PBS(−) to the concentration of 1 mg/mL. The RAW 264 cells (1.0 × 10 5 cells per well) were seeded onto 24-well cell culture plates in 1 mL of DMEM supplemented with 10% FCS one day before drug treatment. When the cells reached 70% confluence, they were treated with dilazep, caffeine, and/or 1400W at 24 h prior to addition of LPS or recombinant mouse TNF-α. The nitrite concentration in the culture media was colorimetrically measured by the NO 2 /NO 3 Assay Kit-C II (Dojindo, Osaka) 24 h after the designated treatment. The optical density of the assay samples was measured spectrometrically at 540 nm using SPECTRA maxPLUS (Molecular Devices, Sunnyvale, CA, USA).
The cells were pelleted by centrifugation 24 h after treatment, and total RNA was isolated with the RNeasy Protect Mini Kit (Qiagen, Stanford, CA, USA) according to the manufacturer's instructions. Total RNA (200 ng) was converted to cDNA using the High Capacity cDNA Reverse Transcription Kit (Applied Biosystems, Tokyo). Quantitative PCR reaction was performed using the Power SYBR Green PCR Master Mix (Applied Biosystems) in an ABI7700 Real Time PCR (Applied Biosystems), and the data was quantified by the comparative C T method. The complementary DNA was amplified using the TaKaRa Ex Taq (Takarabio, Otsu) in a GeneAmp PCR System 9700 (Applied Biosystems) for RT-PCR. The qPCR and RT-PCR were done using cDNA as a template [inducible NO synthase (iNOS), 5′-CCCTTC CGAAGTTTCTGGCAGCAGC-3′ and 5′-GGCTGTCA GAGCCTCGTGGCTTTGG-3′; TNF-α, 5′-GCTCACT TCCTTCTCAGCATG-3′ and 5′-TGGTTTCCGGTATC CTTCAGG-3′; adenosine receptors A1, 5′-ATCCCTCT CCGGTACAAGACAGT-3′ and 5′-ACTCAGGTTGT TCCAGCCAAAC-3′; A2a, 5′-CCGAATTCCACTCCG GTACA-3′ and 5′-CAGTTGTTCCAGCCCAGCAT-3′; A2b, 5′-TCTTCCTCGCCTGCTTCGT-3′ and 5′-CCA GTGACCAAACCTTTATACCTGA-3′; A3, 5′-ACTTC TATGCCTGCCTTTTCATGT-3′ and 5′-AACCGTTC TATATCTGACTGTCAGCTT-3′; and GAPDH, 5′-AA CCTGCCAAGTATGATGAC-3′ and 5′-AAGTCACA GGAGACAACCTG-3′].
RAW 264 cells were treated with dilazep and LPS, and the amount of NO released into the cell culture media was measured. The NO content in the culture media was significantly decreased following treatment with 15 -20 μg/mL of dilazep (P < 0.05 vs. LPS stimulation without dilazep treatment, Fig. 1A ). Furthermore, iNOS mRNA expression was inhibited by dilazep treatment (P < 0.05 vs. LPS stimulation without dilazep treatment, Fig. 1B ). In addition, TNF-α mRNA expression was up-regulated by LPS stimulation and inhibited by dilazep pre-treatment (P < 0.05 vs. LPS stimulation without dilazep treatment, Fig. 1C ).
The effect of dilazep on cell survival was analyzed to confirm that the inhibition of NO production by dilazep does not cause cell toxicity. RAW 264 cells were treated for 48 h with increasing concentrations of dilazep (0 -20 μg/mL) and LPS (0 -1 μg/mL). The cells were analyzed by propidium iodide staining and a subsequent FACS analysis. The FACS analysis confirmed that dilazep did not induce cell death (data not shown).
Several studies have shown that iNOS expression and NO production due to LPS stimulation are involved in TNF-α signaling (7, 9) . These reports raise the possibility that the inhibition of TNF-α by dilazep causes a reduction in NO synthesis. Therefore, this study examined whether the down-regulation of TNF-α expression is influenced by iNOS in the presence of dilazep. RAW 264 cells were treated with dilazep and 1400W, a selective and irreversible inhibitor of iNOS by competing with Larginine (10 -12) . A previous study showed that 1400W inhibits the expression of iNOS by LPS/TNF-α in cultured human nasal microvascular endothelial cells (13) . The increased NO production and up-regulation of iNOS mRNA expression by LPS treatment were suppressed by 1400W and/or dilazep treatment (P < 0.05 vs. LPS stimulation without Dilazep and 1400W treatment, Fig. 2, A  and B) . However, TNF-α mRNA expression was downregulated by dilazep (P < 0.05 vs. LPS stimulation without dilazep treatment), whereas it was not significantly down-regulated by 1400W (P > 0.1 vs. LPS stimulation without dilazep treatment, Fig. 2C ). These results suggest that the suppression of the TNF-α expression by dilazep was probably not caused by the inhibition of iNOS. Furthermore, the ability of dilazep to suppress the release of NO into cell culture media by TNF-α stimulation was evaluated to elucidate whether the inhibition of NO production was caused by the inhibition of TNF. NO production was increased by stimulating TNF-α (P < 0.05 vs. no treatment, Fig. 2D ). This elevation in NO production was not suppressed by pre-treatment with dilazep and the NO production tended to be increased when dilazep was increased to 20 μg/mL. However, the increased NO production was inhibited by 1400W pre-treatment (P < 0.05 vs. dilazep treatment, Fig. 2E ). These observations suggested that the suppression of NO synthesis by dilazep was not caused by the direct inhibition of iNOS, but it was caused by the inhibition of TNF-α or/and the factors that activate TNF-α.
A previous study demonstrated that dilazep enhances adenosine receptor-mediated cellular activities by increasing adenosine levels in the extracellular fluid (5, 14) . Therefore, this study determined whether the suppression of NO synthesis by dilazep was mediated by adenosine receptors. An RT-PCR analysis was performed using the specific primers for subtypes of adenosine re-ceptors. All four adenosine receptor subtype (A1, A2a, A2b, and A3) mRNAs were expressed in RAW 264 cells (Fig. 3A) . A previous study suggested that dilazep inhibits TF and TNF-α expression, and its inhibitory effect is mediated by adenosine receptors (5). Furthermore, Weber and his colleagues suggested that LPS induced nuclear activation of TF and TNF-α biosynthesis, and TNF-α up-regulates iNOS expression in RAW 264 cells (7) . NO synthesis in response to LPS stimulation was restored by treatment with caffeine, which is an antagonist of adenosine, regardless of the addition of dilazep (15) (P < 0.05 vs. LPS and dilazep treatment, Fig. 3B ).
This study revealed that the LPS-induced expression of NO and TNF-α was suppressed by dilazep. The suppression of NO production by dilazep is probably due to the inhibition of TNF-α expression because the NO production by macrophages is involved in stimulating TNF-α. Adenosine administration blocks the LPS-induced TNF-α secretion in RAW 264 cells (16) . Therefore, increasing the extracellular adenosine levels by dilazep treatment may block TNF-α secretion and down-regulate iNOS expression, consequently decreas- ing NO levels in RAW 264 cells. In conclusion, the inhibition of NO production and the suppression of TNF-α expression by dilazep may be caused by the anti-inflammatory effect of adenosine, which is induced by dilazep.
